Method of Recording.-The method of examination was rendered constant as far as possible by one of us always making the examination of the teeth while the other recorded the results. The condition of eruption of each tooth was noted in five stages which is best illustrated by the following example:-No. 6400. Male, aged 9 years and 4 months. 6
4"1 2 1 1 2 4' 6-6"P' 5' 4" 3P 2 1 1"' 2''6'' Hyp. This is a specimen case taken from our series, and illustrates the system of notation used. = tooth just erupted; "1 = less than half of crown erupted; "' = rather more than half of crown erupted; -= almost fully erupted; whilst the absence of marks indicates complete eruption; Hyp. = hypoplastic.
If 'd * i ID I 0 2 fully eruxpted .,,
We found little difficulty in determining the class into which the teeth should be placed except with regard to complete eruption. At first it was not intended to use thesign, but we were compelled to adopt some method of indicating that the teeth were not fully through, and so were led to make some observation on the process of eruption.
A completely erupted tooth presents the following characteristics: The crown of the tooth projects so that all the enamel is exposed except that portion covered by the free margin of the muco-periosteum (gum). The root of the tooth is firmly planted in the alveolus, which should be on a level with the neck of the tooth. The periodontal membrane is completely developed. The gum is firmly bound down to the bone, presenting a thin even margin in close contact with the tooth immediately beyond its continuation with the periodontal membrane.
The changes occurring during the period between the earliest state, when the tooth is buried deeply in the tissues and that of complete eruption, need to be considered. Much discussion has taken place concerning the nature of these changes. It would appear to us that there are two distinct factors bringing about this alteration (1) A process of advancement of the tooth in the tissues; this is generally recognized.
(2) A process of denudation by absorption of the tissues overlying and surrounding the tooth.
With regard to the first factor, we are of the opinion that the point of eruption is determined by the presence of the epithelial columns connecting the oral epithelium with that lining the tooth-follicle. The advancement of the tooth is partly due to unequal rates of growth between the various tissues surrounding the tooth. We think it probable that the elongation of the root plays some part in advancing the tooth as represented in the following diagram. free morqin of g?um . um pointof growth &1 James & Pitts: Dates of Erutption in Children This is supposed to represent a lower incisor; we know growth occurs at the point marked with an arrow. As the crown is calcified it must either advance or the tissues below must be replaced. It is impossible to imagine, when we consider the length of the root, that concomitant growth of the jaw takes place to the same extent; and if X-rays of the jaw-e.g., those of Symington and Rankin-be examined, it will be seen that the base of the tooth where the root is going to be formed is so situated that it cannot be elongated in a downward direction. Another factor in the different rates of growth will appear to be the activity of the immediately supporting tissue which may be regarded as carrying the tooth to its final position, a view supported by other observers.
So far we have considered the unequal growth of tissue in a vertical plane only, but concurrently with this unequal growth also occurs in a horizontal plane. Sections made by one of us show that the epithelial column connecting the oral epithelium with the follicle undergoes degeneration centrally, and proliferation of the deeper cells of the oral epithelium takes place; with this change an unfolding occurs in the upper part, thus exposing a lower portion which in its turn undergoes a similar change. This reduces the depth of the tissue overlying the tooth which is therefore passive so far as the change is concerned. The process may be compared to the opening of a book, the hinged portion being advanced pari passu with the separation of the pages of the volume until it comes to occupy the same level as the free edges.
The second point that we wish to make is the process of denudation as a factor in exposing the tooth. This factor plays an important part in the final eruption of all teeth, coming into play earlier in some cases than others. The tooth which best illustrates the process is perhaps the first mandibular molar. If the first molars be examined in their earliest stage of eruption, it will be seen in the majority of cases, that although only just piercing the gum, they are in partial occlusion. There still remain ways by which room for the advancement of the tooth is possible. This space could be obtained by a closer adaptation of the occlusal surfaces; by a lengthening of the ramus of the jaw and by an advancement of the mandible; we believe all these do occur. The last factor, though not yet established is, in our opinion, of importance. Yet we do not think these factors of themselves sufficient to account for the complete eruption of the teeth by advancement, and we are of the opinion that the explanation must be sought for in the denudation of the tooth by absorption of the tissues overlying it, a change we regard as being mainly due to the functional stimulus of mastication.
It is probable that everyone" will agree that a tooth which has already perforated the gum is further exposed by the absorption of the tags of gum overlying it. We would like to point out that if this process be continued until the loose flaps of gum are removed down to the neck of the tooth, leaving the gum closely attached to the periodontal membrane with its free margin protected by the bulge of the tooth above it, the state of complete eruption is reached. The difficulty of determining the conclusion of this latter stage is considerable owing to the long period of time occupied even in healthy mouths. In unhealthy mouths, as in the case of the incisors in mouth-breathers and other conditions of impaired function, the change is much prolonged. Some cases, indeed, would appear to remain in a state of incomplete eruption almost indefinitely; this is particularly so where a condition of so-called pyorrhoea becomes established, as this affection is undoubtedly liable to occur in mouths where the absorption is incomplete.
In collecting data for this paper we came to the conclusion that it was almost impossible to draw a distinction between our last two groups-namely, theand the fully erupted. Our figures represent the teeth just erupting and the total number of teeth present in the mouth; all teeth which had less than half the crown exposed being regarded as just erupting.
Before continuing with the results of our investigations it may be of interest to record our method of procedure in procuring the data. In addition to recording the stages of eruption as already described we also noted the following particulars: Carious teeth present and conditions of hypoplasia; conditions of inflammation and suppuration; glandular enlargements which were so constantly present that they were afterwards omitted; mode of feeding in infancy; state of the child's general health as recorded by the physician or surgeon. It may be stated here that the great majority of the children were sent fromn other departments of the hospital, in many cases whether there were dental lesions present or not. Any special abnormalities were also recorded, but cases of cleft palate and similar conditions leading to abnormal dentition are not included in our tables.
The first stage in tabulating the data was to group the cases together in periods of three months ranging from 5 to 12 years, a separate list being made of teeth erupting prior to 5 years. The teeth present, and those just erupting, were then separately recorded for each group of three months. The number of cases in each group, and the number of teeth present, and of teeth just erupting in that group, were determined; and in order to arrive at the percentages of a particular tooth, the number present on each side of the jaw (maxilla or mandible) were added together and halved. In order to make this more clear in, for instance, the case of the first mandibular molar:
If a = the number of cases. If x = the number of first mandibular molars of the right side. If y = the number of first mandibular molars of the left side.
The following tables have been compiled in this manner, and from them a series of curves have been determined: PERCENTAGE 
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1il"onth 1 were present. Sixteen cases of eruption of the first molars before the age of 5 were observed; in only one case were all four molars present; of the others, in only one was a maxillary molar present. Two of these cases are of considerable interest, as the children were attending the hospital for severe rickets. In one case 1' in the other 6"' were present.
This proportion of two cases with rickets out of sixteen cases of eruption before the age of 5 is significant, and we would like to state that, although the view has come to be generally accepted that " rickets retards" eruption, while true of the temporary dentition, is not borne out by our experience of the permanent series. We would admit that it causes variation.
The cases of early eruption, which are not included in the charts, have been placed by the side of the chart of each respective group. Comment is therefore unnecessary.
In considering the various teeth, the following points are of interest:-6 6.-The curve of the teeth present shows a marked ascent from 5 years 3 months to 7 years 6 months. The maximum of teetb just erupting being at 6 years 6 months (30 per cent.). 6 6.-The curve of teeth present shows a marked ascent from 5 years 3 months to 7 years 6 months. The maximum of teeth just erupting being at 6 years 6 months (28 per cent.).
Although these statements make the mandibular and maxillary molars appear almost the same, if the curves be examined double the number of the former are present at 5 years 3 months, and 100 per cent. is reached practically nine months sooner. 1 1 .-The curve of teeth present ascends markedly from 5 years 9 months to 7 years 6 months. The maximum of teeth just erupting is reached at 6 years 6 months (28 per cent.). 1 1.-The curve of teeth present ascends markedly from 6 years 3 months to 9 years. The maximum of teeth just erupting is reached at 7 years 9 months (21 per cent.).
The mandibular teeth again precede those of the maxilla.
The imandibular precede the maxillary by about a year. In both cases more than 50 per cent. of the teeth are present, and therefore the maximum points of teeth just erupting has probably been reached, although the curve is incomplete. 7 7.-The curve of teeth present ascends nmarkedly from 10 years 9:months to 12 years (57 per cent.). The maximum period of teeth just erupting is 11 years 9 months (30 per cent.). 7 1 7.-The curve of teeth present ascends markedly from 10 years 6 months to 12 years (44 per cent.). The maximum period of teeth just erupting is 11 years 9 months (17 per cent.).
The mandibular teeth commence eruption a little earlier, but on examination of the curves would appear to be about three months early. These curves are, of course, imperfect.
The following table has been compiled from the charts and may roughly be taken as the average date at which the teeth appear: In conclusion, we realize that data based upon so comparatively small a number of cases as 4,850 is open to criticism, and also that the age limit of 12 years somewhat reduces the value of our observations; yet we believe our results have been obtained with sufficient care to render them of some use in determining rather more precisely the relative dates of eruption of the permanent teeth.
99

DISCUSSION.
The PRESIDENT (Mr. H. Lloyd Williams) said the paper was a very interesting one, and gave the result of years of work and very careful observation. Although the tables given by the authors supported the old formula that most students learned and that were given in the text-books generally, there were some variations which were quite surprising.
Mr. J. F. COLYER, after thanking the authors for their very excellent piece of work, said he did not intend to criticize the paper harshly, but with a view to asking them to work out a few more points in order that it might be possible to get nearer the truth. What he wished particularly to point out was that the authors' statistics were taken from sick children, which must go a long way towards invalidating the value of their results. He was perfectly certain that if the statistics were worked out for normal children, different results would be obtained from those shown. He had been very much interested in the question of glandular enlargements, to which the authors had referred. The question was simply a personal one, and it would be very interesting if by some means or other they could arrive at some idea of what a gland really was. It would be of interest if the authors would state whether in compiling their statistics they had made a note of whether there was an early extraction of teeth, because the early extraction of a deciduous molar would cause the early eruption of a permanent molar, and the early extraction of deciduous teeth expedited the eruption of premolars. Another point which might be worked out was the question of the difference of eruption in the various social states. Another point to consider was the variations of time of eruption between the different races; there was a difference between the Jews and the Gentiles, and he would like the authors to work out the time of eruption in the long-headed and the broad-headed people.
Mr. SIDNEY SPOKES desired to emphasize the great use the investigation of the authors would be. As births were now registered, the same question did not arise as arose in olden days when the age of children was not sufficiently well authenticated. Under the Childrens Employment Act of 1893 and the Criminal Law Amendment Act of 1895 it became very important indeed to know the ages of young children. At a meeting of the old Odontological Society in 1883, Mr. Smith Turner exhibited the jaw of the girl who was found murdered in the Goswell Road, and endeavoured to obtain the opinion of the members as to the age of the individual. Although registration was now carried out, some cases still arose when it was most important that all the information as to the condition of teeth, the state of the eruption, and so on, should be made known. Certain cases also arose where registration returns were not available. For instance, the law presumned that a child not over the age of 7 was incapable of committing an indictable offence, and that was a very important medico-legal point. Also if a child was not over 14 it was not permissible to punish it unless direct malice could be shown. There weere all manners of questions that were very interesting from that point of view on which the paper threw some light. The work the authors were doing was extremely valuable, quite apart from any of the anatomical points of interest that came home to the various members. Personally he had worked out certain figures which related to people in a (lifferent class of life from those dealt with by the authors. He took very careful notes of the eruption of the permanent teeth of over 1,100 boys in a big public school, the figures extending over several years. He had therefore followed with a great cleal of interest the charts shown by the authors, and found that in some points they corroborated his own figures, for instance, with regard to the lower canines. The authors' work would, he thought, affordl a very important hasis upon which future investigations would be conducted.
Mr. J. G. TURNER said he desired to refer to the point that Mfr. Colyer lhad already raised, namely, that the authors' figures dealt witlh sick children, and that he doubted whether the results would be anything like those obtained with healthy children. One was accustomed to immense variations in all teeth, but he was inclined to think from the impression he had gathered of healthy children that their eruption would prove to be later than shown by the authors. The change of the premolars and canines was often quite a late thing. It was just as if the children began to get old later than children under other conditions. As usual, they were up against sepsis. The temporary teeth were destroyed, and that entirely upset the eruption of the premolars. If a temporary molar went too soon on account of pulp pain without surrounding sepsis, the bone was not softened, and there was no early eruption, but on the contrary a tendency to a locking in of the premolars on account of the movements of the remaining teeth, and so a later eruption. On the other hand, if the teeth had been taken out for sepsis, the bone would soften, and the succeeding teeth would erupt early. These processes would occur very largely among those children. It was not a question of one or two out of ten; it was a question of nine out of ten or ten out of ten, who might be expected to have something wrong with the temporary teeth. Again, if the first permanent molar was taken out, the second permanent molar would be expedited, especially the lower second molar, because it was unlocked. The accident that needed the extraction was so common that he was afraid they were not dealing in 50 per cent. of the cases with children who might be called fairly normal. He would like to ask the authors whether they had a note of that factor in comparing the value of the statistics ? It would be more valuable where the normal or the nearly normal individuals were compared with the normal. He congratulated the authors on the results of their sustained effort, which would ;lways be there to help investigation.
Mar. W. W. J-AMES, in reply, said there were several otlher tables that the authors could have compared their tables with, but they thought it better not to do so because they were on somewhat different lines. The chief importance of the charts was that they gave a range of periods; they did not fix one to any particular date. Mr. Colyer and Mr. Turner referred to the question that the statistics related to unhealthy children. As a matter of fact, the children that visited the Dental Department of the Hospital for Sick Children were all outpatients and really healthy, and if any abnormal cases were seen they were practically excluded; for instance, cases stichi as cleft palate, of which there were a large number. A number of the children had perfect dentitions, some of them without any caries in the mouth. A great many of them were sent on from the thlroat department, where some of the surgeons would not treat the patients until they had seen the dentist. It was true that there was a great (leal of sepsis andl that a nuimber of temporary molars were constantly removed. With regard to its effect on the permanent series of premolars, it was interesting to note that the (lates given in the tables wvere later than the ones usually given. How far it was affected by the sepsis he did not know. Witlh regard to the (luestion of the illnesses the children had, those points were noted in the books, and it was possible to work ouLt to some extent the glandular enlargements. Very careful records were kept of all the glandular enlargements. It was possible to tell with one's eyes shut whether one had a patient with the carious teeth removed or not. In about half of the cases there was very little change, but where the glands were enlarged and definitely soft it was often possible to find them contracted down to bard nodules. Personally he preferred to examine them and feel how soft or hard they were so far as the condition of activit-y was concerned rathler than their being in an elevated condition so that they could be seen. NVith regard to the question of the effect of early extraction, all the cases were practically new cases. The children were all told to come back in six months so that it was possible to examine the changes that bad gone on in the mouth, but the tables referred to were made up from new cases entirely. He would leave the question of the difference between the long-headed and the broad-headed people to be worked out by Mr. Colyer. He was very interested to hear of the statistics to which Mr. Sidney Spokes had referred, and it would be very interesting if some tables could be prepared from them. Mr. Turner had referred to the septic months that were commonly met with in children. If one attempted to work out statistics from what might be called the dentally normal they were really working on the dentally abnormal, because he was not sure that the mouth with a perfect temporary dentition could be regarded as normal at the present time.
